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BWm J C«")TO. »'-l63|Pww > >i erMl grtia , ) 

" ~ M7 

G ?~: 01 resve^atro, met * n um «»* 



o- humor heauh rWgh die. 

Polyphenol, may be subj^L^ocfc^J,^ pro<lttoed - *•« 
*epl-U polyphenol .ESiSS 10 * 6 ' 

^^"l^^ 1 Natives were syotf^,^ 

^micoxt^^^ 0108 ^^ Wnetic, of their 
. oxiMQOB by lyiosinavu were dehned. Sutwitution ai ihe 



enzymes for the glycoside. We aupw^i „i . 
propel 611 bcnCr,Cla, an,lTOldan! ami biolojicai 



IWTROOUCTI0H 

Plan, merZi,L ^r^t'^ *r"' * 
aiiimaJ diet. TodavWiJJIL . ^ wrt «* both lonun md 

a»<J prevemioV, of ~ 13 7* " •« *■««■« 

- Wieved l0 £ to 2^0^^^' 

oxidani propenies a, wUeh « cfaJl^- T^"' ami - 
■•cations f2,4 S) So f* r rJ« _Z CTlbed In numerous pub- 

■wc* of poJyphenok s.^™ T 8 ^. Ulc W "*»"»» absorb- 
cade,, soeh „ opoptosis «»« ^ <*"«*6i<»Hn>g cas- 

or attach* u> laJiv^ld c£L , 8,yco$,des «* "Wlwxidcs. 

flavor** (eg. «2££{ "5* wrura "y <*™«"ir 

"avoncds occurring i„ |c Mnle . a l ^ P^apaJ iso- 

(«4j. These derivanVw differ fi^E? f,3j " ^oxide 
on y in (heir anrioiidam ^ ^""^ «™ 

polypheny .re no, iakrti^Ji ""J** 1 ** 
S^up. i.e. they may ^11 fona^ ? !^ V""*^ *»*»y 



*iuco*e nanspoiters, bn« [here may be other reasons f23| 
In the plu,,, polyphenols are .ubjected u> detaSoifoxidadon 

cttymaj. which ««ntera^r^ ^i- i )- -^ < ? wver - MCh 

Myphenol oxidises (PPOs) belonr to4!flNc fHmI1 , 

dwributed plant ppo k rfSS? • 1 Tyros,M, «- » 
nwkcuJv oxygen f^ZZ . ? f "^honols usiog 

*^un,I modek for «he ^^ rf ^£ a,r " d 
been proposed (28J ^ rtrec fonns Have 

consumption IU 233 n Zf f~ ceS1 "'* ««* «i» after human 

value. Its heaJUwprumwin^l^l T" 10 ,ts •Mpnrtic 
including ocstioL,^^ 8 V?*™? havc •«« reported w.idy 

P'^-nn? derivative, of inmmZ^t??* 1 £ ** naluralJ > 
f *h«h one or nwre of^ * TC ^ :denti,i « , ■ 



^o&revianons uaad- aijt <- 

pyrenosicfe. ppo ocKtx^i* T {jn0er ^ ^^ve : BSTPa a/^^ ^ 
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5 t *'-dih|iflio*y- 




CkO 



reiveruuuJ aside 
fipwel tosdiireflltewwfflwisnjiibfltrwitiws 

probably the raosi abundant form of resveratml j„ 

lhe Mn » beT ^ positions or the hydroxy groups have been 

( 8,19.331 Study,*, ^ structural femro of polyphenol dtriv. 
fuK Jn plants and their abluent 

In flie pj«eni s.udy. tyiwina* from mu*h«*m, mJ j™^, „ d 

polyphenol stwiure affect param«t«fs of the enzvmic nxi.Ui;™ 
rcacuoQ. Glycol and n^ddes of 

.ynth^aJ and used to study tnzymt ttJST ^ ° 

EXPfRIMErVTaL 
Materials 

Sywtesla of resveratro! methajmtos 

in 1.05 mi acetone. Thr • mol> WEre di «olve4 

Wed to ^ CVa ? Cr,te<1 - &hy) Aeetalc was 

methylated products from ^ 
«o dry JT ™ was grated under nitrogen 




5 



Tahiti BradieiAwgnmsfvHPlCaiufiii* 



lime(mln) 



Srnthesis or rwvQralrBl 9 f USMid08 
A modification 0 f ^ u-„„. , 

2fl M | of pot^Mum hydroxide (2.45 mg in 

<S> 205 ftochmjbr Society 



Mfifflybted product 
0 
2 
S 

10 

2! 

25 

75-5 

30 

fflycasylatedpfOfJucis 

0 

2 
24 
25 
?7 
27.5 
30 



00 
60 
56 
•15 
10 
10 
60 
SO 



70 
70 
So 



70 
70 



40 
« 

45 
S5 
90 
90 
40 
40 

30 
30 
50 
95 
96 
JO 
30 



etWl)and360 M lofcU^ 

^mu^penutm, Ethanol (500*1) was ton S£ 
Isoiallon aqd purificatioD ol sttjfaesofe 

flow rate of 1 ml/min a i™. % form,c ^ at 3 

Spectrometry 

cut'^warT^^r 4 r^"^^^ resve , atm , ^ 
were '««*d using » Brukcr 'Avancc" DRX400 
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Jastrumeot. operating at a frequency of 400.13 MHz tor 'H 
observation. The spectrometer wu Quipped «iib n S mm Brufcer 
inverse multinutleaj resonance probe with a tingle-axis (0 

C'H.O'H. Chemical sh.fts (p.p.m.) given on the * scale; 
"MR speara were referenced io internal twramethyUiliuK 

C C-MS analyses oflbe methoxyitiltava wocpcrformKl with 
t^an Samrn^ooion^p. A 1 W l aliquot of Jhesomp,^ 

SSSrS^^TJ * 3S0 ° GC A DB " 5 «Pi"«y column 
rate was I ml/mm and the injector temperature was 250 'C The 
detector temperature was held at 280 X. The column tempera- 
ture was set to 80 *C for I , ni „, mcnaxet i a7?r«£ 
f^J^?",^,** 1 than increased to 2W) «C at a rate of 
fJr U "'%? 2 n " n aw1, fina " v ' ««e«e0 to 300 °C and held 
wr4 muv The rtua qpectrotMtar wae opantad in Ractron Impact 
^"* elearofl J ^ * 70cV Each rr*tboxysrjlber* 

dned) wa» treated with 100 /J of BSTPA and heated to 70«Cfor 
in Zi^T 66 "' T evaporated undcrcilrvgcu aad dissolved 
m ethyl acetate as a solvent Each fraction was diluted 100 times. 

PartMiM csBffcisrits 

M? l £ i T m £ tnU T" 6 dctamiBe d according to Priva. el al. 
l-octanol were shaken together and the layer, were .ipanaed by 
w«reeachdi Sw lvcd (a 5 ml of buffer-saturated 1-oetancJ and ihcn 
tfl ™ ^^ C Were 4haten ror • •> at 37 °C and 

PnrifcatfaM of tyrosinase 

Tywxsinaw was purified from Cuiam mocs a* a^m^a 



pH6.5. Initial substrate concentrations were 2.4 I 2 06 03 
and 0.15 mM. The substrates (100*1 aliquots) 'were' prWncu- 
100^1 of acetate baffer <pH6.5. 20 mM) containing 
":I . The nation was initiated by adding 100 ul 

^Tlr*?^ 6 "v"* 00 &nd sto PI* d 15min, with 
300 Ml of acidified methanol. Buffer (100 ,U). iostea(1 tne 

ciuyrnc solution, was added a* a control. Each sample was 

t*SMd ,n four replicates. Inaction products were chromatc- 

ffaphed and the AUC detemrined. K B and V„ value wear 

©teamed from a Lincwcaver-Burk pJoc StttUfical analyses of the 

kinetic parameters were performed using ute GraphPad Prism 

software (/>< 0.05). ^ 

Naff-life (fj ) of resveratroi aed plcsid 

In m.Kld solution. The /. values for resveratroi and piceld weft 
cakujaicd using lOmM'sohstnue and 150 units of mushroom 
tyrosinase, using the following equation: 

•i-a963/JC (K = -slope x 2.303) <t) 

togrape juice. Fresh R6d Glob grapes were pressed and the juice 
was frozen immodintcly. J 

To measure oxidation, the juice (1.8 ml) was mixed with 
revvcratrol or ja^id (200,... 0.5 mM). The mixture £ T,«i™d 
and al, q uo« ( 00^1) were taken at 5. 10, 15, 20. 30. 60. iTo 
. HP "= anaJ y*- The reaction was pWom^ 
at 20 «C or a 4 »C, » three replicates each. The , . values were 
calculated iwing ««(!), . = 

fciMtum csieinlcai ateulaiiaas 

.^^^n^" »" d of fonnaUon of resveratml an( J 
- its n^omethylatcd and monogiucosylated dctivati Ye s were cat 

A^uJa..^ were performed with the Spartan 5.1 program 



WO activity 

PPO activity was defined using DOPA as m suhdm. tv 

*as perforraed at 25 "C in ^mM ,™ ^ "W^on 

was monitored. 01 /0 ° ^ in A,« 

TyroaiD*, actniff towards rear,** and Ms nerrwtrrea 

Kinettes 

Ca* «t al. (37). Swralf ™5 " ^^ed *y 



RESULTS 

Analytb of mvwalrol dorfntives 
t f ^ (collecicJ from the HPLCX after silvlitiT %T 

expound a, resveratroi w« fuMtr^fi^'feK 
tte silylaw produti. It gave a molecular ^ V^, 
■odKauBg a moiecu,^ ^ coti^ble wiufu, c rr^^^' 

^bTw^, U, l PeRjC 1 ar " , f : 386 ' a ™olccu£n^ 

^ moIwuJ » or d-KtrimethyWlvl). 

Thc^&T'oTpel^ TP 0 ""* Wre 

m oh f ^ 1 tt ^ a ^ =2.00 Hz, H-2 or H-6) 6 70 



& 2009 BatemlaJ Snc^y 
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0 



— ^ — <^_iL 



e a t> e 



* B tt 2D a * 



TVne(nrfh) 

toss d mcttyj added to ^^1^1 ^ [he ^feo/far 

"i toe /eriioft. «swnw. rtaa is ^present* as KKenap of W pro&ds 



HPIC GC 



1 
2 
3 

4 



10 

17 
16 

9 
1? 
id 



14 444 
13.69 366 
UiJ 386 

390 
330 
228 



45 
K 
25 

12 

TO 

m 



Taftlsa UtQtte parameters for At nsatons feat**™ ^ 
weretrtl or its dex/vsttm Mftf8ra *n>»toase and 

fandc pary^ «w farmed using the fir^ Prism 
Mushroom tyTosfcrjse " 

fVad 

fope tyrosinase 
Piotd 



2&±0XX 
07+O03 

13+0.1 



*4T0.2 


29.1 


147 


11+0.T 


20.4 


28.7 


2J + 0J? 


13.B 


12 


4.3 + 0.3 


214 


15.1 


2J+0O4 


m 


305 


3+0.3 


m 


2.5 



The 'H-NMR v { neab /r - 
fe- 2.051b. H-4). 6.42 M I H 6 U < dd - < * 7 U = 

* ZOO tafiafe) Saigy 



<H1RJ E 71 7 «u, 0.0 ,.r V~ H_4 >. E'ucose 4.94 

^2?ss is? '<fln? ; * 7 -* « 2 » 

Partition coefficients 

partition eoefBcienu wen measured fiw 

buffer) ra£l^ by octon, »V(co n «T,Ltio n i„ 

reduced by only tT,«„ . den '' 3t,V « 3 »«« 4 were 
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«9um 3 Cttkuiaiifl. d f } far /wratml m P j ce id 
"a***™ in the amount ol ftsvmvtf /*, n«i, , mi Atttntm ^ 



/. Mb) 



20 

4 

4 



ii±o.a 



(Figure sT^SSS^-Tf 4hinarcaC,i0n 
The calcuJaied r, of wc^^IL ^ 1 " ,enM * 'J • 

condition*. (45 """)• under optima) 

OISC0S8I0N 



tnort abwdanr st.lbene* in nalwe . their extraction „d purific- 

u^!^ ffr"<*l*™ end roethylsion of polyphenols 

us,n « methods thai involve .he blocking of hydroxy 

^ l»- ™e difficulties m prep^ £ 

S^nJ^T™- f* J 5 ^^^<HL from £ 
presence of vanous sites of attack. Moreover; grycosvUtion on 

f^Tf; »«nerisih a C-i [ l7 J8J. To rjJWofow 

Wledge. o» .s the «,« rcpon of a one-sLp gJj cosylaaW 

^.v«aicu accordance with the Utcmure 1.7.19] 

mShl ^ P"**"* « P~~ to oxidation by 

tyrosinases, presem i„ thepiantj- cells [24 31 1 |„ °, 

of reswuroi blocked completely its eojymie oxidation ^ 
was a 4 meftowdc or * gfacoside. Tbis is in agreement with 

^Tfv, ** 81 m wh0 ^SoTS 

^dnwyhtcd monophenok by tyrosinase is le« efficicDi th« 

~v' — « ^ ^X2yt.s r« t 

1 hydroxy ^, U p to produce ifi^^mn^So^SbmL 

of u^^l^^^T in ^ 

m, be ^ a, *"y««. competitfv, inhihiww „/ tyrosinase 

f44«l^«, ) ^ W *!? " 8 * subMl '»t«* f«otvinol skeleton 

moiety, i, ca^ot b, de^TS 0^^"^ * 
function in ik. inhibition iTbsSS i^- S,nJCtnres 
«««ay to inhibit ffle^n b^v^LrST^ ^ * h0wn 
•ha, benefit ^S^t^tZl t n0<iOn 

powerful antioxidants u m JT- e,ectmn ^nws or 
l>«lv«ives of ^e^llhS f ' ' • ^ "^""^^ ^'e. 

occutring inhibitofs of^ !^ U,njnaj ' benflU ' n >"y 
»v well J 0SSS1S « TJFT* i and vegetabtes; 

*e subjected to efi iymic JlS'*!™ tbe " efycosides 
fntestinul use ^ £Z S TSS r^" 8 "' P" 1 ^ 

Plasma (15). Th^c rnetaboli^r! prodUcl5 ,n ^ Circulating 

expression, as J^, Z^^, T^^ P 9 " 1 ^ 
«aL(3J. """"^""^(duytoa recent p^iew by YcJdfo, 

genetic gap. sagg^il ^^^iy. dwpitc ih eir 

W sirn^rt^^T^. ^ various 



€> SUi ifiacftifltjcai Scc«k> 
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eiaymic oxidation. 7>ve4 / -hydroxvpn» B ftf^^.i i- , 
a<»*yv ri S 101 In . T nwica1 ^ w *ftowo in several 

•n nature fi e n£v7 • . ^ of&c P°M>enol glycoside, 

Bernstein or d,jd«l» gia ncTafrd, V? • ^5"* of 
thai the i^off^^f »«•««■■« capacity. 

tobetowmc JlAnT 7? at ™ CO was estimated 

substrate affinity is oot c j ( ,£*"" CaUons c " 3 OT H>is ei* ymc _ 

nng towers (he „ ranity J^., ,he rc ?° ,e *>»>Mitution on this 
he nested thaiT y ^£%* its H may 

«<ol«y lc«fe to the HnS^of . n *"" e *« 

CO-nwi^yJ^^ 1 ^^ Wghec Minify toward, .he 

physical f«^teTjfc u^JT: SUC J * hhou 8» 
cholw^a^^ V« « J>»* keen shown th* CMe . 

™ aromatic amino a^aX /.^^"^"^Jh 
•minoacidp^y^^^ ^ -tiv* si* [47). The 

*- ^ the ^7^^^ 
® W» Bixramcu Sowly 



ins » serm^mpincal quantum chemical calculations, tesWrcl 
fZ^tT «*^K»ypbeny1 moieties mi£taoded 10 the 

Sr^' ^'^ eram "- »' cdd " along the 5, a oe 

o^dtton. t may also be suggested that, basedon^h^uV^ 
AmenMoaal conformation, the gluco*. rS™,«,f 
a stene hindrance (hot inhibits thefertife ^ *- 
^xyhucd ring Uk> the SjlK?£ ^"ST 

I^J^il UCOTide ^ in *^ confoimX 
^o^^^T bydro ^ ^ so,™ 

j)To»inase i"injf two common sutntotcs. The k- valu»« f„,.„^ 

7W T"" 1 * bu " OWCf *«' »»t of DOPA (48 49] 

fresulu not shown)^ S*. ^'"^ ^i.y 

even in this cmde jraoe ta^TiXfc " 11 *"* found lha > 

good S *«W£» w ??"" ^ piccid 

«zyi*c oxidation (rwults not shown) 61 00 

antioxidant activity flg , 0 ] K" -^ 1 ,n terms 

Hiueosidederiv^ic ^ nirTr^Z^ PreSen ' ^ the 
(bus, more stable innlir,^ ^ ,iUo,l ° oxidation and, 

group, has evolved in olZf ^ ' aUharle -' K "active 

from delauri^Sjgr ^r 1 '^^ 1 -' "-olecute 
moiBteiniqj.rj^^X^^f. "1* P' 1 ""*. wn pp Os. while 

«*-u4r in thTcitC-; Ww ^ lncre ^ 

BEfBiaiCES 
fmfleax.. la*. Rer. si 7^3 ^ ^ ma2bohjn l 
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*<mf. B . Sjmnrar, J. P. f . Oawmnotot, r ~* . , 

SOI. 9S-I08 ("""••WstollM Itswoiral MlwV ClfW(dr ^ 

•8 *)Mowc,S.and()iWe.o earn timm.. . -J 

2S. 1«5 9toO0M " m wrf pafwy. Rtxf^a! Biol M«j 
f^wn J. C. and uutf*.*. u . . 
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